CTfa R»N*i (Cell division) 

^ N*ca ,y l^w ’’R fPOiR •IHT <wc*m c<pta R©I«m OT*IT ^TRl I 

wlwlfS (IiRq* ^ <il^lii, wlcilfii ®mi w*ta ^jjR> n*w, «iNta wlwlfiJ Rl^o|^»i ’l^l^cw ^T??0t 
<pcsi I ftftq Kravis w>l'qR«l«ti ■?l'olc<i rmi M1c<p 4 'ailnsl 4 ^*ijIwi «tHhi u>£l tsm I 



«fl VOltf *lfr C"|M «ll*Ml- 

• c<pl«i ft©l«rc*m «ns c tT^JW3t < W 1 C V * *IBH I 

• Wh £MsC©*! Vfll < P5lt'0 ,y ll*l<| I 

• *<fcl»lPi'»i ^JNJf toc® | 

• MfccfiiPiPM *i<ihwva ■tf-fl *ww i 

• «N«c^ ^iScBiPpi ww R®l«rc*M Read ^src® *1BH i 

• filBIlPPI *IBTC I 

• «MH WW fcdtffFT PlBIlPlPWI ^JNJf TOE® *HTO I 

• «rhc«ra <itaWR^»ol fl’Hn w»ta R®t«rws *wH £*HPf <mc® < H5^l 





\se 


afrft 1 is&fcTm c^folfar afafi> £k<w ^ coffers 

^a% ^s ^ti»fir CTlCTt CTfo c«tc^ i Rttiw-wi siwjct mipm ’wut’jp*! >sMt ■^l«lR<p « ^1% 

SsPl^Jj I C^tMl cvltil '^l(. < w C'R tflMt 'Sflar CTWflfcS I (ftror^It^r >im<plft (unicellular) 

c^h ^tfcl&ii, smruifflbmi a$%i w && ww® 

($<pc<piSil ^?r i ^m ‘SwiPfa* Rw hDw i •flwa ^®ii "^sr 

(multicellular) ^ I "Sfl^, *tt^, $vj|R ^ Wtfl> Wlfl» fair *lf&5 1 R-IhLiR tsMfc 
^G’llwfl ^PHT® ’qcG <*Wfl» '51131 (Sf&PlflJ ^1 RR* R*^) fflC^I «m<s»l?l RR« Iw*^^ (SlW 
fawl'**i d&sihi ‘SR^PRI c^lfl> wilt wlws -# lR*l , 5 ^Ri | «ihta Rwlwia »<hut*^ 
t*. « tiitoli ^jBl ^5^ durttm BRf ^ST I $lc.<ra ^r « awriLis 4wt-lJ RetaGi* (cell 
division) nIsjm wlc^w^WW^r^ld) 

c<p|<i fo»|«rt*ra atolnco*T (Types of cell division) 

sPFlil cvhRoNw CpptT^im, W- i l wuNRcGIPm (Amitosis) $. I *iftc4»lPh (Mitosis) 
o I fsfcStPR (Meiosis) 

>i vumAcBiPMfl : <*$ I^sisft af am® ftfeft&Nfc a®j^m mffi ^ «wt w 

I^»iBfMA i 33^ RIbRnirII! ^fer ^tei aic^t ^ ant n^ai*'® csiffrt « ■snc^r ^ 

9J^!> *4|w | »||mI 3T guj-j *(®Q ■RCfl MsHs tHw RRtJJ *ll?l <£R^ •jJTJ ' a C v t v OJ 

(daughter) Rfe&illW* ^ W I CTWlBWl»» '*r<0«W £tC^*t W 

n^e|i?| R®® OTI <*TC< 1 jfl> , =(H'oj t<p|o<ifl (daughter cell) I 

•IH'B ^JSf a^k <§toWlM ^ <R1PB1 CVW f^8|BtH | 



i&if'o.i : c^ Rwtai 


^i 'sjiW^r (M itosis) : ^ sffcm stfs cm atom ^ 

Tiaj cm atl*iw *$\ a^m Wf^im « cmtOTPi ^bj ^ 

^T ^ C#ms <35tRtrem ri^, ^ -sn^pm (mother cell) ^ ^ I 

Rwlwm (somatic cell) W aiW iflRt, Rs»l«tt > *ia Wl (.vlc^w ^Tt^lJt ^l?f ’SfBOCST at% 

« ^fttr Z*K$i « ap*t ^fHr anr 1 ai%i ch^wim «^ri isftc^ ^pi?i 'siw lis^j cwr- 

, ^CTa^a'BM, « ^pi, aw, ^jiRw vftdJiPw R'sien ^jr 1 


^T-tf, #qf^BR W-ioV 





«8 


Vl$tfclPlW4 wHfobUrt dwft «lRf^ ^ a&fltl d$ R*l«rM 

8WW *J|R«*I$mPw ^<K RSftlllVM R®1 sr ^C& dm •feM'Slw ^cUI^mPm 
' / il^tEyiw»ra Rroleri ^d» I Releti 1 3j3?J c. < p|c<<s R£f3>*ili*i R>^ jd^fi^rq* ^|af ^sn d) 

«i«him> ^viflWBT *rtiir^OTi »h$cUiRm sj&iiiw ’tolls *rtic*f 

*1WI 'Klil^Wl ; 

(^} udlt<re (Prophase) 

0*0 cat-w'SIwer (Pro-melaphase) 
t 5 !) wUlw* (Metaphase) 

00 'dlfilCT®? (Anaphase) 

(®) ctwlcw (Telophase) 


00 catcw (Prophase) : difl>Tn^d»if®iCT3rsM?r *i^?r i di «i%*r c^iCT3r1®^f?n 5 f^mBf^^ dm 
G$1PI1»1»I *ttf^«5PT C*l^ I WT CtflPHOBrN^Wl ’IBIS'S CTtiST « ^ttcBT^C® 

U^bii ww difa ai<$ vut# dicmr m i <d *to afafls cmnwro t*it$ifluito 

yp\(A l^^^cafalfitot^wi w'lwlwln^wl dH^ta <H Otic® 




1?l ^ wpr PlrtllWlT 



,/l 

wlWI 


pn^cTO) 


W^ID 


(eW^D 

IfrJT a.A : QttETV 


eafltair ^Jt^ihi *fil 



aiPtwrt 


(*r) OSt-wUlWW (Pro-metaphase) : <4«0ta dWlW SN*lftc® SfiwwlM -Wd^OTl ®"^SRT 
cams Wd >m*qui RPl$ (spindle apparatus) ** I I*M *ICSId ^ CSfljl 

TO^Sf *IHW R^ta «W»f rnff ^ I P'f&^CSd dW CT3L CflC® ®*BT 

*1% I diwire^ 1^|©*T (spindle fibre) mit ^fl <4 *ta M'lMlWlWd WC$!ftlillsl 
ffcteWJRT ^JTI d$ 

«"^WIC4 '^PF^r (traction fibre) W ^N 

CfflUllWlUM ?m d$ AB^JSf TO TO* OflGfflmTO 

ctf)ciilOBriii*lwi d ^wor R*$n wi Rhj*s 

*C® *m\ emtOTT AfefcillOW fitfeflM (3IW « 

R5I3 , o*ilwa R^Ro «ibcv *dlt"S* l aiRwIw PH®*i ^ia ^R» 

'^t^t'Q ’jc^J Re® t^iRrsa ijf& ^ cafc« •s’ca dm 

CTRfs*rgj^?j slRRs* wct 5 diRu R | sJ2'o ^sr i dre^ «ui^>is-® 




(*D fflfctCW (Metaphase) : 4 wlwkwh P'i’® 9 ! ^C53T Rs^)*i CT?3J 

W4IFT) W*tH W I ?lW erniOTtSRT PfC$lf3rai?1 TOPT ^^1? # ^C3T 
^RWt1*T^ s sn ’I^Imi w*lc»(lc«rl*j , Jc*il MlUl « ^Itbl ^ l zlfalb (wlwlwiMS wKilft* ^iwi 
^CT m ^ R<p$H 4 PW wt.*5ll»i«ilc«s Rrs|«r*i I Wfjtota 

w»ita»i 'Q R^Po 'TO* I 



far 0.8 j orSiw®? 

(j) ^jhltw (Anaphase) : 2|fiafl> cfflculceflM* tuefclfiiJils ijoicH fa®* aui ^TlfT, WT w»lo»illto Tjjfl> 

«tHll ^HT *1^1 *5 s|f^f& OTfflfi>5C^ '5f*|OJ C^lwlwN iiW tin® ^*t3T 

wcfilRfiM «riw i <& icnitetiii^win tcji 1^*1 ^ *im, wr ^ w <&& 

«pj»ia *llw I m»1c*j loerlc^j-fl CSI^wiB^ft^ICT PicJlRiila ^sWltt 

«nc* wSitera ^t^itft crotcea^ v, l, j i ^ w 

^PPlSf qia*f ^BTI <fii**c* <Hls>w 'tl^wblwRj’T, «ulca*lwRiN> wotIwRj-s* I 

«UMIW* *fesl fflOTT 1*fc* VI0I ®lcsnw|si^?|t f^a»*HHaK CT RFSltW «H*4H CTW ^ 

cawimum <?iro Mm i 



(tt) dJC*ItW*f (Telophase) : ^ »il$tfclPitfls Cfo edkw utihjwi *l$l?l3Csr 

MoolW Viet I WlCT 

<m *ff$ar Aw ftfefNfc <sifa®it*[ ifcr na i «frwiWw i ftfcfttofir caf^iww 

fast *£EHa WfeGteita cwywd ^PS» ^sr, wr ^ ^ i (^twnicsw 

^tkmcsowf^ <*'**u*| i wi %r i 





Vb 



ctc"i1c<rer C"|CT R^*i WT <3cw|;||«rfilN» erlPi^ls ^Sj W*rf ^ iW 3B1 

^c?i <?m ^i 

(daughter cell) ^ ^5 1 31% CTOST Ptvnw t^% 'SW*T CTTC "Rlftft «fe% 
Iw«ws Rw ijw <j1*i <*i^ 4 *1^ ' 5 l^f% o*lw wI'nwi ’iolfi'sa ^.cs <fl^car 1*11*1'® ^r, vct wtafii 
^1C*I «W <WI 3t? I 

hi^cDiT5i*i 2 (&m ^ ^%%i 'sn^cBtf^pr sfom r <&r 

I^filerWil < PlslC e l 3fefi> WlPM RSfitelW « »l1^cT5iai®rWil « %>lW l »l'6 «hP11>IJ tfos I 

<*ET WT <li^Pl51 «tk<W <I*tR<P ^f*f I ^ C^tW 1 ^ 

w I t*^ *ii^n» ^Bf m h&uJIPpi Rrol«rcis <pw «hi i c*II ^RJs »iKii»i ^lw v ll^ < t'® ^r I 

iii^rtiPiM w 8 !^ cm wiwiusriwii ^<Dt « «ptt»pr im mtn %*a m ^r ^jwmpr 

3tSf I Wlt^M *iMR<P Vim, « 'sflii'o-i w ?W5 ’sfl^BlPR adc.^lwr-1 1 % 

3l&ii!i ’tosi, wr aw*H ^if% vi **ihm >w»ui^t« 

Nl^CfclPw ^^4 'qR<pi 31*FT TOSN ^8W||M ^f% ' S H*IJW $IWtC<A VSWlH < PS0'® 

ai&cGllVl I 'f^'f^ ertawlq ^iC^^Icns «il^l*i RAWS I W CTfa ^jFT 

'Wjw <*iOTsf ^a € f^ri>i ^cDiRws Wf <sw§ ^sictw m»Ic<w ^e?i1ff «rh«He®« *JfM® faPlwij*i 
i^l\i%*l <jBrBi «nw I 'AM 'qR*lfi'i> nftfflfci 1U®>IW <Wt*lto »(RJ ^src® *11® I 

: Rt<? <P«I«W1 ^SCST PKflf t^C*T ^!*T *|5 r ^BT ^ »lRwlPl-»1 C^ R«lw*HI <5^ 


tetPR (Meiosls) : R»I«H 3&*It?r 3^ C^ 3%?H?f tjT*0W 1%b® *Gi ^1ilf& ^5J 

c^tw ^ i 4 RSRniji Tgfa ^ ®icsiiwi5r ^r, wr c^tw 

cawefm 7««(nt vii'jwit^w cstsitwnr i 

3iti <c*i <*\ R«ibh« m ^ i 

3^ PlWlPW C^T m$tlill3|>l I^*»l®tW ®tPflOTPl '’WW »II^WlM<l '®Wl 3 T 

^IWI ’^T « «ic^l*i «mws »il^ti!lPi»i C<Pl<( Rw|«ri «i3Bl^l4 1 C% «wc«i e WlCTST 

R*nci«i tkMlH 3C^I WW’jjWW C#lWlWl»l CfR WlBM fftW W( ^T ^Pf 0t1^C*l1*B 






Slsfks cis, csHcss GfftRtOTN mm f^*l ^cs sics I sc*i ^31 Slcss css. cs»lcs <R?. t**is 

wtCT oUCTiww ms\ ^ur (8) i % « ?# rh firtpw wt ^ »i«i«i»i *rc?nt 

%|R «lfl> (b-) 4RR^“ SMlfc* SlHfl> (TFtCT COTlWPl *WW «lfl> ^It ROT C*iRll«t|i| 

*wDSrfl«ptl ifleiCT ^ . 


ftWtPlS 


’ftcinPw 




CZ5 ^IScn® 


b*1C« «ftR wfct*i 3f» K3 5 Rft «MW« WT 

carowm fttpt «rrcRi 

^sim HSta ^*mw cbrH ®ictiwpi 
fr^Prfcr A<i«<mfll Hr w toi 
cvtRtnR *rc?m ^ps ms*c*i ^fascss 
^tri ' a d*^®i hRIs'^'i sfccs i fV"^ 'Sics csl*i 

RR % « ^ Rjf CTlCT* Hr mtt ^l» 

Sot ^*ra~i*ra csictiotr mn <fra$ Hsfo.^ : 

«NPF I ^sK 1»kfllPi*i Rfa faeRM RR RtCT CtflWlceR *TC*0t sl^cs*lcss GflWlWN mm 

Rl I ^R RR ^R>s R1T <R*. RjJcdFls fcficss Slss 8CTO cs>lc*ll ^ Rif SIR 4 ?J^T TOR 

rot wiwicerm mm ct *iiaui« (n) ^jpt i ot *na or rot Hr ^ tor r 

RRtR 5 RsJJWR (2n) I 



^osk HmiIIr Holers ^ ^*1$ zlerllos svHs**1sl*i fl»PP «lfaps *flBf i 


HcslPpI 2f*flR Si CSS W ’IjlCSb ^R>« 5TO RR Sl^CS^ICS ^IP> I SfocSS RWt^t *e 

ftRa toj ^ro sn POT* Tpms « I4riiom toj HuiiPw m % fcta 

1feflai»eptTii^^c^R^^iHoicept*R^^TOR8rftrtid?»p<MC»M R^rh^i 


HcslPis RoRcss R5 R*1R as m "gjRf Rolfeo ^ l SR Holies* 3R Rcslfus* R«l«r*i ^t 
HnrHR-b Hsuhw H fH Hsir taHR* m ^ i 

^f$J C^tw w»lc»l leaflets m$ »ll^cs*lcss 
CRRtRfR 'RRflBT I R'Sls 

hIrcuIPiC'SS I 

HtaiHR H®m ca*iPHc«ftcR mm 

$F\ cRPitwicsw mu 

^i rnimpqm 0W4i« 

09>lc^lc«(lc^s RRts> R??nrt «('lI5sl^'a 


3R Rs>iBr*i 
(j)*t PkM^i) 



Trl^RCR(2n) 


Rrol^i 

(’wHsir) 



toiu^t fitanPR sfcm Hfpw 'sfmH-sprH 

^Cl> <fW SWl^S 'SIl«IT CRt ^BT I 


t&3f 'S.V' : PIcsIPm H®1r ■>1*SC''S *fBHf 






vslr 


^t®l% 



i I R'0|®f*i "ft ? 

^.i c^r I<i'»l«f*i <pic<p <50=1 ? 

VO I '8UM$CblPl»l (R^R fooietl 


sl*f 


b I 

*1 



R5jJI 


Ri$tGiPi>i 2tfas?rm ^ i 


2t?[ 

i . C^R *flFT RvSQHllRfk ^Rs|^ ^5 ^ ? 

R*. *t. CwSlwef 

«t. * R. Cl 3 wlw«it 

(RsfCT- 

ii. stfsm rs?iff *tJKR& ^?r 

iii. ^tt^FR 1^%|v®t R$R ^tlc^ 5 


Rw*i whflJ 

R 5 . i 'Q ii R. ii « iii 

R. i 'Q iii R. i, ii 'Q iii 


fttSR fSC3R ^Iwlw « « 8 RRR ^W^tR 




vs. A C4R RaRrc*'!- 


i. Wl^WW 'Q R^R ^ <R5R RR^R 

ii. R^§R c^lw c^lc^lwN R??l7t Rlc<p 

iii. W 5 l(Rl(. | erR RlSf 4RRR R'slfe'® RR 



Awn whit *il5n»? 

i e ii ii « iii 

*t. i « iii xr. i, ii « iii 

8. B (Smis R'ol«wfi! A t«lcn» njAa*»i ®[WI 

wpIghIwIghs ' 5 P?Dt I3<? ^Ig^p ^T. wIchIcbtIchs ^WStJt cnts? ^t?T 
*f« T. ttcnn "'sI'olR^* 'Set 



w-a m- b 

'sutofeUlPw WMlil qtB? 

*t. AbIBH ^It - ^ C«W ^RlW (FFt? 

«r. b m13W*i xitlJ- i 

^f. 5cj]Rl^ si&*illb »iIS<po|g<] *1t ’wpi 'Slcn , i a i*ij| npo 'Uga Rc;l*H l 



